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AN OPERATIOAL MODti FOR THE DEVELOPMEN1" OF AN OPTIMAL U. S. ARMY
ENLISTED GRADE STRUCTURE THROUGi. JOB EVALUATION

S UVWXAY

The U. S. Army Enlisted Evaluation Center has developed an

operational m0el which utilizes weighted job facLor4 for assigning
appropriate enlisted grades lo Army jobs. Working from job descriptions
written by job analysts, a sample of 100 officers from courses at the

Uo S. Army Adjutant General School rated a sample of 100 J-bs. Each of
ten factors, judged to be important across all A M- jobs, was rated on

a six-point scale for each of the jobs. These factors were: Knowiedgi
Supervision of Personnel, Ai. ptability and Reaourcefulness, "esponsi-

bility for Material Resources, Concentration and Attention, Physical
Skills, Physical Efforts, ,,J.b Conditions, Freedom of Action, and Combat
Exposure. A Job Evaluation Board, composed of ?5 field grade officers
and 15 senior NCO's in the grades of E-8 and E-9, had previously

assigned what the- considered to be the appropriate enlist-d grades to
the sample of 100 jobs.

Research has demonstrated that mathemaLtcal equations cen be
d-eloped for predicting appropriate grade for army jobs based upon

accurate factor ratings for these jobs, Through multiple correlation
techniques, it w's found that, when the job factors were optimally

weighted, they correlated with the Job Evaluation Board grade ratings
R- .94. Multiple regression equations have been developed !row weights
provided by the multiple correlation which will successfully predict the
appropriate grade for any job in the Army for whi--h accurate factor

raLings are available. Mean factor ratings can provided for Pach joL
by job analysts, who 'ave detailed knowledge of the job require-nents of
jobs in specific career groups.

It is believed that, with a properly controlled job evaluatiui,
system, this basic app.-ach can be implemented to ,rovide the Army with
a valid tooi for establilshl4 g and maintaining an optimal enlisted grade
structure.



FOREWORD

The present ,tudy was designed a d conductt to bring ,2out & be Ler
understandir, of how Army enlisted giades could 6, derived by me.ns of

ore objective procedures. A fundamental need has existed to develop
quantitative methods for indicating grade, even though much effort has
been cxerted in analyzing and reviewing duty requirements in the assign-
ment of ap .ropriate grades across the enlisted MOS stru.viure. Providing
an operational model to explore an optinal enlisted grade structure
through job evaluation should markedly facilitate the Army's scientific
approach to occupational research.

While the experimental development of job evaluation equations has
shown the relative applicability of the approach, further verification of
the eluatics is desirable before a final recommiendation can be forr-ulated.
By examining the functioning of three basic equations suggested .nd two
variations of these, and a revalidation from a larger data sample, the
most acceptable version of the equation uk~del can be defined. A special
by-product of the present research has been the construction of a new
factor comparison technique, in the Personnel Management Development
Office (PMDO), Office of Personnel Operations (OPv, HQ, DA) using a point
scoring method corresponding to the equation derived from the PMDO survey
of job factor weights and related factor levels. The PHDO factor com-
p4:isoc technique may be accurately applied as an operational measure
with the concurrent use and development of the submitted equations.

To .cknowledge credit t( eryone contributing to this study would
be beyond the authors' capabitities, but specific citing of those mos.
responsible for the planning, research coordination, and development of
the prnlect is the leasit tiat can be done to express the gratitude for
the assistance and direction received. Particularly, Colonel Warren P.
Davis, Special Project Coordinator (Chief, PMDO); Lieutenant Colonel Alan
MacDonald, Project Action Ofticer (Chief. MOS Branch, rfiDO); and thefr
job analysis staff gave generously of their time ano .,ill in the planning
and organization of the research strategy. Viral assistance and alvice
were rendered by the following individuals:

Lieutenant -eneral A. 0. Connor, USA
Peputy Chief of Staff for Personnel
or rly Chief, Personnel Operations, IIQ, DA Project Administrator

major Go'neral Ben Sternberg, USA
formerly CG, 10iet Airborne Division
Fort Campbell, Ky - Project Site Coordinator
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Colonel William D. Van Buskirk, USA

formerly Director, Comak.d] and Staff Dept
US Army Adjutant General School
kort "arrisci, Indiana - Project Site Coordinator

Dr Ernest J. McCormick

Professor of Psychology
Purdue University
Consultant, US Army Scientific A'visory Panel

Personnel Management Develgment Office, OPO, HQ, DA

Lieutenant Colonel Stevben C. Mitchell. USA (Ret)

formerly Chief, MOYDB Branch - Assistant Project Action Officer

First Lieutenant Malcolm S Scott,Jr., USAR, MOIDE Branch - Statistician

Mr. D. A. Spezzacatena, MOS Branch - Administrative Assistant

US A-my Enlisted Evaluation Center

CWO-2 George P. Watson, USA
Clief, r ... jter Prograrmiing - Program Coordinator

Research Psychologists

Mr. Michael J Bodi
Mr. Karl F. Potterbusch
Mr. John S. Brand
Mr Tohnr !. Kraft,
Mr. Ted M. I. Yellen

The authors' task it furnishing the primary research support and

report composition was achieved for this study only because of the cut-

standing cooperation offered by PMDO and each inlividual participating

in the projct work. As ?I ontinued study of the P14DO factor iparison
te,-hnique an, equations progresses, further reports will be planned (o

give relati% infornasion regarding the -asor fin ings and their proposed

appli :at ion.

R, 0. WALDKOETfER
Ch, f, Evaluation and Analysis Branch
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AN OPERATIONAL MODEL FOR THE DEVELOPMENT OF
AN OPTIMAL U. S. ARMY ENLISTED GRADE

STRUCTURE THROUGH JOB EVALUATION

Introduction

For a number of years increasing emphasis has been attached to the
study of job evaluation, which is fundamentally a systematic procedure
of determining the relative worth of each job based on the level of
skill, responsibility, and effort involved in each job. "Job evaluation
insures that each work position is properly graded with respect to the
requirements of the Job and with respect to the grades (and total
number of grades) that other positions receive in terms of the demands
of these jobs" (U. S. Army Deputy Chief of Staff for Personnel, 1967,
p. 15). All military services have become keenly aware of the tremendous
need for adequate methods of evaluating jobs. This need iv espectaliy
evident today as the military, particularly the Army, increases in
complexity and the jobs become more and more specialized. In spite of
th2 vast amount of research conducted on job evaluation by military,
government and industrial organizations, historically relatively little
empirical research has been done by the Army.

It is recognized that since World War II the Army has had various
systems, policies, and guidelines for assigning enlisted grades to jobs
(U. S. Army Combat Development Comnand, 1966; Hadley, 1961). However,
rigorous examination of the available military literature (Yellen, 1967)
on job evaluation does not disclose specifically and accurately which
systems were used, and when they were implemented. On the other hand
procedures and policies regarding benchmark duty positions, limits of
grade assignment and relationships between supervisory and subordinate
positions are more clearly defined and available.

1

It has been recomended by U. S. Army agencies that job evaluation
procedures should be used to revise and update the enlisted grade
structure. The Department of the Army (DA) has established a Grade
Structure Study Group in the office of the Deputy Chief of Staff for
Personnel (DCSPER). One of the organizations working In this group has
recently made the following coments:

IAn official document summarizing policies and procedures regard-
in3 the assignment of enlisted gredes was received from the Personnel
Hanagement Development Office, Office of Personnel Operations on 8 June
1967.



U. T(>r eer officers and enlisted 7-rsonnei are deficient in under-
standing, apprer'iating, and applying the policies, procedures, and

objectives of the en.isted personnel managenent system.

2. "in comparing occupational areas, grade inconsistencies are
:-eadily apparent when compared to responsibiiiLi-s and/or requirements
of positions.

3. "Though there is no lack of opinion on how deficiencies should
be corrected, there is apparently very little being done about these

defic'encies accordint the resnonses being received.

4. "Job analysis and evaluatiL, qnd standards of grade authoriza-
tion areas need increased and continu;ing attention throughout the Army.
A comprehensive one-time realinement of grades should be conducted fe,
all MOS.. using Job evaluation as a basis." (Uo S. Army Cobat uevelop-
ment Comand, 1966)

Recently, it has been stated 'v the office of the Deputy Chief of
Staff zor Personnel (1967, pp. 23-d,-) th-: "While there is Lcrtain,
merit to the Army s current system of job evaluation, this somewhat

subjective system is continually undeo- attack because of the following
deficiencies:

1. "It is based on insufficient accurate and up-to-date occupational

data concerning Army jobs.

2. "It lacks definitive Job evaluation factors a7. objective grading
criteria.

3. "ir doe not ,ossess udequate scales for measuring relative
val es of Job evaluation factors."

In August, lW-6 , the U, S. Army Enlisted Evaluation Center (USAEEC)
under the administrative and policy guidance of the Personnel Management

Developme- Office (P1MO) undertook to develop an operation-,l plaln which
would utilize Job factors for assigning appropriate enlisted grades

(ranke) to Ar~iy jobs. The information obtained Lhrough implementation
of thn plan could aid not only job analysts in the assignment of a correct

grade to a specific job, but could also fua'nish valuable data for inclusion
in the Military 0kcupatlonal Infvn-ation Data Bank (MOIUB) to supplement

various personnel m agemnt systems. The Evaluation and Analysis Branch,

USA6EC, wa.. to be responsible for the plan and the development of job

ft-tor weights. By '"0 November 1966, a developed and detailed research
proposal, based pacchiily upon methodology used by the U. S. 'r Force

(Christal, I"W') or job evaluation was submitted to the Chief, PMDO,
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Office of Personnel Operations (OPO). This research plan included
a systematic layout of steps needed in revising and updating the enlisted
grade structure.

13asically, the purpose of job evaluation is to assign relative values
to the results required of jobs within the Army, using a common set of
criteria or standards. The objective of job evaluation is to establish
appropriate grade in a manner which clearly recognizes differences in
the rugults accomplished and skills required by each job in the Army.
The basic procedure is to determine certain requirements that are common
to all jobs. These requirements are defined as "Job factors." The
current enlisted grade structure was studied using 10 job factors selected
from the most current research from government, military and industry.2
Factors selected by OPO include nine of the 10 factors used by the U. S.
Air Force. One factor was borrowed from the U. S. Marine Corps. Final
selected job factors were common to all jobs, varied by degree across
jobo, and permitted statistical wetghting to provide an objective assess-
ment of the appropriate grade for each job. ,

The emphasis of job evaluating procedures has been placed on
identifying the basic processes of human judgment central to all job
evaluation plans and the development of techniques for the elimination
of bias and error. Job evaluation plans are inherently dependent upon
subjective judgment, and there has been no satisfactory means devised to
eliminate it entirely. However, it can be controlled, quantified, and,
for practical purposes, eliminated. Currently, programs revolve about
problems of proper statistical analysis, semantic problems in describing
work behavior, the identification and weighting of job factors, and the
cor-rersion of job evaluation results to grade/money. The question
ultimately is not whether to use job evaluation techniques, but rather
how to apply the techniques and implement the findings.

The more sophisticated technique of weighting job factors is accom-
plished by statistical methods which capture the combined judgment of
a policy board, or job evaluation board (JEB), in regard to appropriate
grade. The knowledgeable nrl experienced JEB determines grades for jobs
on the basis of expert military judgment. By quantitative procedures,
weights can be calculated for job factors of a representative sample of
jobs and then these weights may be applied to all Jobs. Statistically,
the result is the objective application of the combined JEB judgments
to all jobs in terms of appropriate grade. The functional product of a
job evaluation study is a "multiple regression equation," or mathematical

2Personal communication with representatives from PMDO, OPO disclosed

that one year's time was devoted to the selection of job factors, as a
part of a larger plan being conducted by the Enlisted Personnel Directorate.

3



equation, wnich lh~s the following important characteristics: ( 1) It
captuies the combined judgment of a ME8 in regard to appropriate grade;

(2) isapialarsstejob structure; Rnd (3) thle data generated

by the ecuacio;i can be rachiine processed.

Once the results of job evaluation studies are put into operation
the following ass-iiatad advantages can be: (10 better and more con-
sistert determination of required promotion qualities; (2) imore effective
utilization of soldiers in avai 'lable jobs; (3) improved selection of
qualified enlisted personnel for specific jobs and in terms of training
programs; (4) w~ore specific definition of responsibility, -uthcrity, and
promoti'o-, andi (5) greater efficiency by restructuring of jobs and
functions based upon more accurate job dat.L. After inpro'?ezments are
successfully imoiemented as a result of the ongoing job evaluation studies,
the following resulcs may be expected: (1) Army enlisted grades my more
readily compare with grades for equivaslent jobs in other military services;
(2) Army enlis ted grades will be more equitable for the various job
categories; (3) Army enlisted men may be encouraged to rp-enlisrt due to
an improved overall morale heightened by a fair and objective system of
establishing grades, thereby relieving the Army of so-me expense in the
training of new men; ,4) projection of gra.~e needs to the future may be
possible; and (5) improved career planning may result because research
clearly isolated the differences in training, skills, and risks required
for each job.

Thlis long range research effort should result in an objective basis
for the assigni-?nt of grades to enlisted jobs. The overall impact of
the program should result in a mjor advance towards a more scientific
and economrical personnei management system. A conclusion of the Enlisted
Grade Structure StI~y by the Deputy Chief of Staft for Personnel (1967,
p. 26) regarding this study indicated that "Ongoing efforts by OP, in
the field of job evaluation are sound and could conceivable lead to a
proposal for adjustment in the number of enlisted r-qnks."

4
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Pha 1: Job Descriptions or Duty Positions and~ Their Sampling,

The basis fo-' the proposed Tco.ram of job evailuation depended upon
the degree of t~-e availability of accurate, detailed, and organized
knowledge for each of the existing qty pooitionm included2 in the sample.
The hample represents t! e entirt eniited 140S structure. Because of thia,
it was * prime necessity to obrt. in operationally accura#te duty position
descriptions. Hence, the firer. task was to obtafn these descript-ons.

Job analysts in the Military Occupational :pecislty (MOS) :ranch of
PHDO, each of wh=n are specialists in certain career groups of NOS,
provided "he job descriptions for the present study. "Job analysis is
the task of organizing and easablis~iing the duties for each job within
the Army" (U. S. Army Deputy Chief of Staff Er,, Personnel, 1967, p. 15).,
There are essentially three metl",ds for obtainin~g short, accurate job
descriptiann. These are, (l*) literature review; (2) direct observativa;
and, (3) description by incumh .ntg in duty posit:ions. Fiequently,
combinations of these methods are used. in the present study, key e1,-veflts
of all three methods were used during the 7;riring of the Job descriptiorns.

In term~s of literature review, lob Jescriptions in Army Regulations
(AR) 611-201, the ..nual of Enlisted Military Occuatonal Specialties
are based upon previous analyses of Arm~y 40','). Thse were *vallable to
job analysts and are kept operationalli current by continual revision.
Tn addition, information was taken from the following Army publication
sc'irces: Field Manuals, Technical and Training Manuals, Army Subj'ct
Sch,_Aulev, Test Aids, and Test' Outlines. This literature is also cont~nu-
ally u.pdate6i as the requirements of the jobs change.

Direct observational methods were used in the sense that job 4nalysts
had direct !~ccess to volumes <;f mteriai aseembled through personal
cotitacts with job incts~bentai, Instructors, and supervisors. This infor-
mation was employed in the forinulatlon of the job descriptions. i s
to major Army installations and service schools provided job Rnalysts
with informatior .egardi,.g job requirements. Frequently, job Incumbents
supplied rnforma'an to assist in the writing of job descriptions. All
jobs were analyzed with respect to mental requirements, physical require-
ments, ond special requ~irements. A sample of the job descriptions
provi~ed by the job analysts may be seen in Ap-endix A.

The sampling tecrnique was of key importance. "If all types (duty
positions) are not in~ luded in the criterion sample, the mathematical
equation developed to -)press the... .pclicy board grade aet#erminat ions
coxuld fail to include or improperly weight certain job evaluation or



re, uirewer 'actors unic- ely associated with any omitted job" (i~1
1965, p. io Job- to 1,e used in this st-':dy were selectedi random.ly within
certai irt: (1) certain benchmark positions, which cre duty positions
with well-established grade, were included; (2) broad coverage in r! ih
career group was provided; and (3) since jobs in t :! midele grade range
are most numerous, giving rise to most of the problems In grade deter-
mination, a defensible selection of these duty positions was considered
essential. From the list of duty por4tions a stratifie,! sample of 100
jobs was selected. The first criterion was to select duty positions
representative of the occupational. level, or MOS, within each occupational,
area. Secondly, all duty poeitions were proportionally relpresentative
across each occupational area. These two criteria minimized bias due to
occupational area and occupatioual level. The final criterion T-Is to
have repze-. dta~ive duty positions in terms of cheir populati -. of eniieted
men (EM). After determining the appropriate nutnbe- of cases needed for
each category, Lt ,e sample was drawn from the job description file by
u~ing a table of random numberri. The sample of 00 jobs can be seen,
by tit'. and HOS, in Appendix B.

Phase 11: Job Evaluation Board.

The objective of the JEB vas to :.efi~ie a reconmended Army policy
coo~cerning enlisted grade req-trements. Essentially, the JEB was
established to provide a criterion of what enliated grade should be
ashigned to each job in the 100-job sample. Since each job was graded by
10 vnenbr-s of the board, who had ready access to all the kc, informAIctpo
abovt each job, it was presumed that a very accurate summary of grade
requirements was produced. Such ratings were necessary to 1f, oi

mean authorized grade of each duty pob. ion for use In the subsequent
development and evaluation of multiple prediction equations applica'ble
to all duty positions ..) the M0F b ructure. Members of the JEB were
selfctepd so that their ex-perienh~e and career - dgrnints onrimai ly epre-
sented the requirements contained in the criterion duty position sample,
The JFB members had extensive experience in a variety of career fiels.
Of the variety of careet fi- do from which Jobs were selected, at izs
one JEB member was currently assigned or had worked in each. Table I
summarizes the composition of the JE11 The membership and composition
of the board was as follows:

1The JEB consisted of 35 field grade officers and P, EM.

a. The officer portion of the JEll consioted of MAlors,
Lieutenant Colonels, and Colone&..

b. The enligred membership 7onsisted of oenior NCO's In r~he
givades of E-8 and E-q.

2. The general guidelines govevnicg the selection of JEl members
were as follows:



a. Rank or paygrade.

b. Command.

c. Primary field.

d. Secondary field.

e. Experience.

3. The JEB was convened under the authority of the Chief, Office
of Personnel Operations, Department of the Army, Washington, D. C., in
coordination with the Commanding General, U. S. Continental Army Command
and the Commanding General, 101st Airborne Division, Fort Campbell,
Kentucky.

The sample of 100 jobs was randomly subdivided into five groups of
20 jobs. This randomization of job descriptions was an effort to control
for context effects (Madden, 1960). Ten JEB members were assigned to
each of the five subgroups, and each rated 20 jobs. With each of the
jobs receiving 10 ratings, the JEB produced a total of 1,000 ratings.

Since ratings provided by the JEB were to be the basis for estab-
lishing an experimental model of Army enlisted grade requirements,
measures were taken to assure that ratings were reliable, valid, and
unbiased. The degree of stability of the ratings was determined by the
amount of agreement among board members concerning the appropriate grade
requirements for particular jobs. It was known that the average of
ratings fron; several independent judges is more reliable than a rating
obtained from a single judge (Christal, Madden, & Harding, 1960). The
confidence that the judges had in their ratings was identified through
use of a three-point confidence scale. Determination was made concerning
possible rater bias for or against jobs in various MOS codes or commands.
There were additional statistical and research-oriented considerations
affccting the composition and conduct of the JEB. The number and type of
joba in the sample to be rated by board members, and the number of indepen-
dent ratings for each job in the sample, affected the size and composition
of the JEB.

When the JEB was convened, several precautions with instructions
and procedures were accomplished to reduce possible subjectivity on the
part of board members. One of the principal precautions to assure that
the policy expressed by the board was valid and unbiased was an explicit
statement by the Chief, MOS Branch, P1DO (project action officer) con-
cerning objective and impartial versus exaggerated or inflated ratings.
The statement emphasized that the data collected for this project
would be used to support decisions concerning an optimal grade structure
for U. S. Army enlisted personnel. Based upon the importance of the project,
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the JEB rmmbers were urged to be as objective and impartial as possible.
Since the board was convened to make an accurate statement of U. S. Army
ei4Y ted grade requirements, it was important that members resist any
tendency to exaggerate these requirements.

After the project action officer's address and introduction of
personnel associated with the project, instructions were given to members
of the beard. In addition to instructions outlining the task to be accomp-
lished, members were given letters describing and authorizing the project,
a biographical overview of the members composing the JEB, and a work
schedule. The rating instructions may be seen in Appendix C.

Prior to convening the board, rater identification numbers (1 through
50 were assigned to the 50 folders containing the duty position descrip-
tions, so that each member could identify his folder over the three-day
pariod (see Table 1). These numbers were also used to identify board
members for consultation purposes.

In brief, the rating procedure was to read a duty position descrip-
tion, decide the most-appropriate grade for that job, record the judgment
using a seven-point grade scale; and then on a three-point scale, indicate
the level of confidence associated with the grade judgment.

A sp!ciimen copy of a Job Evaluation Report used for recording grade
and confidence ratings is presented in Appendix D. Members were instructed
that if more information was needed about a job before rendering a Judg-
mant, they were to confer freely with fellow board members who were
experienced in the career area for that job. Biographical information
was available for identification of appropriate conferees. However,
ut-cbers were instructed not to ask any other board member the appropriate
grade for a job.

The JEB was informed that the following sources of supplemental
information could be made available on request;

1. The job analysts at PFMDO, OPO and the USAEEC's staff research
psychologists and test specialists, familiar with job requirements, were
available for conference by telephone as desired.

2. The organizational level (e.g., section, branch) of a job
within a unit (e.g., company, battalion), and the post or installation

location of a job was furnished a3 requested.

3. The Army'a field network of test project directors associated
with the Army'a major school and training installations could be made
available immediately by telephone. Also, the Army's network of Test
Control Officers at nearly every installation, who were available by

8



Table 1

Composition of the Job Evaluation Board by Army Branch and MOS

Control Rnnk- MOS Control Rank- MOS Control Rank- MOS
Nurbar Grade Branch Number Grade Branch Number Grade Branch

1 I4AJ ARTY 18 SGM 36C 35 SGM 12B
2 COL CE 19 MAJ CE 36 MSG 21H
3 LTC ARTY 20 MAJ ARTY 37 MAJ ORD
4 MSG 51H 21 ISG 71L 38 MAJ ARTY
5 LTC MSC 22 MAJ CE 39 SGM 71H
6 IM ARTY 23 MSG 45Z 40 SGM 63Z
7 WJ INP 24 MAJ INF 41 MAJ TC
8 NMj ARTY 25 lSG 67Z 42 MSG 91Z
9 MAJ ARTY 26 MSG 36G 43 MAJ QI4C

10 SCM 13Z 27 MAJ SIOL MM INF
11 LTC ARTY 28 LTC MSC 45 MAJ INF
12 MAJ QMC 29 COL QMC 46 MAJ ART
13 HSG liE 30 MAJ ARMOR 47 LTC AGC
14 WM INF 31 SGM llG 48 MAJ ARTY
15 MJ INF 32 COL INF 49 MSG 94Z
16 WJ ARTY 33 MAM MPC 50 MAJ ARTY
17 MMJ INF 34 MAJ INF

telephone, could contact job incumbents directly if any additional specific
data concerning a job was desired by a board member.

While the preceding resources were available to members, they were
not given knowledge of the current Standards of Grade Authorization or
present grade of the incumbents for the jobs being rated. Figure 1 shows
the members of the JEB at work.

After each member of the JEB completed rating all the duty position
descriptions, his Job Evaluation Report was carefully screened for any
rating omissions. Subsequent to the adjournment of the JEB, members
were interviewed to solicit any opinions or criticisms concerning the
Army Enlisted Grade Requirements Project. The mean grade rating assigned
by the JEB to each of the 100 jobs in the sanple may be seen in Appendix B.

9
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Phaae 1III: F4,tor Ratings.

Certain by -':othesized job evaluation factors, such &# the ext"eat to
which a jou requires special knowledges oi akills, or requires working
under unusually difficult or risky condition's, or requir _s leadersh- o,.
8 .,irvisory responsibilities, may hav'e ralevark~e for grade dcterminations.
Thesot factors can be veasured only through tite upt of rating techniques.
Extentve research by the U. S. Air Force and other governmental and
.ndusc~rial organizations has shown that 10 factors plus certain other
variabies uniqve Lo in organization are sufficient to account for almost
a1l the variance in the prediction of grade icross all milittry occupa-
tional specialties (Yellen, 1967). These job factors, which, were used
as r starting point for the deveictpmnt of a proportionately weighted
apt of Lactors to -valuate enlisted jobs in the U. S. Army, are defined
in Ap-endix E. Rati,cs an to the importance of each job factor for
de 'Plnining auth.orized grade w~ere t tained from comidssioned officerz in
the gr4des of Captain through Kajor. A canosile group ot raters Is
supported by the research i0f Hazel and Cowan (1966).

A., order to evaluate the criterion duty positiorQ in term or these
select,,ed job factors, a suit .ble metho-d was requiired for obtsi-ing factor
ratin-,,s. Decisions to !stablish a .Ating scale with six levels for
discrimination within the facto-q was supported by available milit.ary job
requirement studies and rating scale ia-hodology. Definitions of the
rat;.nag !ca'tr levels, relating ro each factor, ay also be lean in

Appendix E.

The collection or these ratinga das accomplished using 100 officers
in career and associate career courses at tile U. S. Arvy Adjutant General
School, Fort Benjami. ~ I~rs~ ndianapolis, Indian&. Each officer was
asked to rate 20 duty positions, each inde.-endent of all others. oi, each
of tthe job factors in terms of the stx-point scale. The officers were
insi.ucted to rate all duty poitions in order, deter-mining the appropri-
ate f-ctor level on the sL,-point scale for all 10 factois. rVnevy ratedi
all factors for the first, job, then went on to, the nex. and Continued
until al, ,20 duty pos~tion., hado been rated- These z-atings orc-ided the
nV-_eessary informatiton for the developawnt of a proportionatel,, weig_'ted
set of job tactors for Ltirposes of preulc ting duty position grade
Because of the in-cmpleteness o! sons ratings returned by two field ludvex,
IS usable factor ratings were collected for each Job. This numaer was
further reduced to 10 factor -&tin~s for each tob to facilitate machine
proceusing. It was found that 10 factor rgttings per iob -were nelCty
as raliable 18.

The co~piete paickag e v~iven I e'ach officer included x bo-oklet of
2n _=bred duty position dtescr.ptions, a l'ist of lob requiresen~ ~cor

a rating for-m, and a -job intorat ion sh:!et which gave AddttliorI&. infor-
mation about the duty pcorit tons such a5 the tvpe of unit where eaci, is
employed. In addition a cover !jetcer expiained the purpose and importance
of the prolect.



The duly position descriptions were typed a. 'numibered, oinitting thia
rresent authorized grade dat-,. and the zaters were cautiloiAd ~tknowl-
edge of present grade data f-r the jobs would confound the objecttves
of the re Fearch. Selection of' the 2u. Job descrilpt ons to be given to
each rater wag accomplished by randomly sorting th- job descriptions to
control for context effects (Madder i9bO). The ra!ters were asked to
cov~plete and return .iei-r ratings within 10 working days after receipt.

The nl.tber of officers required to evaluate the 100 criterion jobs
was based essentially on the number of jobs assigned p,?r rater, and
c, rtai~n measures tiaken t,-: inslre reliable factor rati ~'gs. As mentioned
eariier, the officers were asked to rate 20 duty positi'nis each. Prev!.ous
research on. the reliability of ratings (Christal, Madden, and 1Harding,
1960) indicates that this numbt, of ratings per job is' suff~cie-t to
assure high.!v stable estiinw3tes of mean factor requireraents. ith each
rater evaluating 20 duty positions, the 100 officers were considered
adequate as an optimal su.e sampic for this project.

One -way analyses of varia - e (Wirier, l% 2) were computed for ea-n
Job factor to assure thalt an -a *quate level of reliability wms se~uted
in these ratings. These coeff .cie:'ts ranged from J13 to Q3, with most
failing ill che range Of the Ll- r eighties to t'he I.V nineties,



Results

Phase IV: Development of Multiple Regression Equations for the Pre-
diction of Enlisted Grades Assigned by the Job Evaluation
Board.

In this investigation, the hypothesized job factors were used as
predictors of the criterion grades assigned by the JEB. The criterion
scores consisted of the mean grade rating by the JEB for each of the
100 duty positions in the criterion sample, and the predictor scores
refer to mean job factor ratings rendered by the rating officers,

Multiple correlation (R), which indicates the relationship between
one variable and two or more predictor variables taken together, was
used in the development of multiple regression equations for the

prediction of JEB grade ratings from the job factor ratinge. The use of
the multiple correlation model assumes a linear relationship between
variables; this assumption is supported by review of the literature and
past research in the field of industrial psychology and job evaluation.

The solution of the multiple regression equation requires the
predictor intercorrelaton matrix and the validity coefficients for each
predictor. With 10 predictors or job factors, there are 45 intercorrela-
tions and 10 validity coefficietc. The data analyses provided means
and variances for all variables, the multiple correlation (which indicates
the accuracy of the prediction of the JEB grade ratings from the inde-
pendent job factor ratings), and the standard partial regression coeffi-
cients (relative weight) for each job factor.

By inspection of standard partial regression coefficients and the
content or face validity of the predictors, certain predictors can be
dropped and new regression equations computed. This process can be
continued until a set of predictors is determined which provides a
statistically acceptable multiple regression equation. In most problems
of this type, from five to 10 predictors will provide satisfactory levels
of criterion prediction with little loss in the multiple R over the full
set of predictors. In a more theoretical sense, predictors can be
dropped or added more efficiently through use of the Wherry-Doolittle
procedure (Wherry, 1940). However, experimental application of the job
factors did noL permit a parsimonious selection of these factors. The
final multiple R itself indicates the degree of accuracy of the regression
equation for the criterion sample. There will usually be some loss in
predictive accuracy when the prediction equation is applied to a new
sample.

The accuracy of the prediction equations was established by making
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direct comparisons between the grades assigned by the JEB to the 100
criterion duty positions and the grades assigned by the prediction
equations to the same 100 duty positions. These comparisons gave the
amount of discrepancy between the JEB ratings and the assignments of
grade by the prediction equations.

The prediction equation defines the best set of job factors and the
precise weight that should be applied to each in order to obtain the most
accurate grade level determination. Job factor ratings, therefore,
constit'ited the information required for grade determination of any
enlisted job or position in the Army.

The JEB, consisting of 35 field grade officers and 15 NCO's in the
grades E-8 and E-9, was convened at Fort Campbell, Kentucky. These 50
experienced soldiers represented a cross section of the job fields
corresponding to the jobs selected for rating. Each member of the JEB
rated 20 job descriptions with respect to the appropriate enlisted grade
which, in the light of their professional military judgment and broad
experience, should be assigned to the job. Analysis of the JEB ratings
demonstrated the following:

1. The JEB's grade ratings were found statistically to be highly
reliable, which indicated a marked agreement among the raters. This
reliability coefficient for the mean grade ratings across all jobs was
.94 (Winer, 1962, pp. 105-139).

2. The standard error of estimate was .32 on a seven-point grade
scale (E-3 to E-9). This was interpreted to mean that if many similar
JEB's were convened, 68 percent of the mean grade ratings would be within
plus or minus .32 of a grade level of the mean grade rating rendered by
the JEB, and 95 percent would be wfthin .64 (.32 x 2) of a grade level of
the mean grade determination.

3. The confidence that the JEB expressed in their grade ratings
was identified through the use of a three-point confidence scale. It
was found that the raters expressed reasonable confidence in their grade
ratings. This finding fell within desirable limits since a previous
research study indicated that experienced military raters with either
high or low confidence in their ratings tend to inflate or deflate their
actual ratings (Waldkoetter, Urry & Martinson, 1965). Ninety-five per-
cent of the jobs received confidence ratings of at least two on the three-
point confidence scale. Thirty-three percent of the jobs received a
mean confidence rating of at least 2.5. A summary of these ratings may
be seen in Figure 2.
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Of i~s a~ nm non c i a e d c, i ce-fs ~f t he J EL:J ic i.ot ex pre s a

ti a a t.yWar lor . -ercl-ula~r occupational areas. Valcas that woud
detect bla are presented ir.ab 2, #.nd were COMp~ted -by taking the
differ, ce * -,een~ the ave&-agz of. ratings aasigned by each rater on the
seven-point- grade scale to' jobc ir each occupational area from a" average
vf -catirags esfiignad bPy all ratcern to jobs in each occupationr. area. A
,ial~e of 1.0!- wouid nd that & JEB member rstedl Jobn in a partfcular
grea one grada higher -hari other nimbers and a value of -1.00 wo-,,ld
indicste Lreting f ome grade lower. This procedure was carried out
acording to t foI1,Y4ing forwula.

AAR E

Where: D the differences between the mean of each
rafr~r' ratings on jobs wit'in each of the
10 .:eupational areas, and the mean of all
rate.-'a ratingr, cn jobs within that occu-
pational area. This difference can be plus
or sitris.

mean, or ,. rage, ratings within an occu-
pational &rea.

AR -all r~kters.

ER each rater.

A sumary of the -.ta in Table 4' indicates that:

1. JEB owembers did not consistently undergrade or overgradc. jobs
in the various cz-cui-,tional areas.

2. As mAny JEB members undergraded jobs as overgraded jobs for all
occ;,ational areas.

There w.is little tendenc,- on the part if the JEB to simply confirm
precently authorized grades for the criterion job sample. This could be
attribute., in part to the experimental design of the study. (See com--
parison of mean JEB grades with currently authorized grades in Appendix

SFew jobs were believed to need downgrading; but approximately 40
percent were considered fcr upgrading. For the most part, jobs believed
to require upgrading 'iere in the technical, electronic, and maintenance
MOS. The composite g:.ade ratings of the JEB :.4ere to serve as the
criterion for the sulr~iple regression predielion equations to be calcu-'
lated subsequently. based upon factor ratings for ea'-1 The successful
application of the results of this job evaluation at dy, or similar
research efforts, depends upon acceptance of rhe enlitted grades assigned
by the JEB to the sample of 1100 Army jobs. Any other grade determinations
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Table 2

Av rage Deviation of Each Board Mexzber's Ratings I,

Occtipational Area

Occupat..,aal Areas

100 4 t s /

3 J .6 .6 .8/& 4 . 1 -. 3 1.9 8 -o 3 -I

iU C 0

Rater 1 2 3 4 5 6 7 8 9 10 11

5 -.35 -,32 -1.16 - .I0 .67 .71 -.82 1.17 -.52 .0
2 -.15 .48 1.84 .73 -.30 1.27 -.29 .18 .17 .48 -.50
3 .65 .68 .84 -1.17 - -.03 -1.29 .18 -.13 - -.60
4 - .48 .84 .23 -.53 -.79 .18 .37 -.52 .00
5 -.15 - -2.16 - .10 -1.03 31 - -.03 -2.52 -.70

6 -.75 -.32 --,16 - -. 30 3 .41 - -17 2.48 .00
7 .45 -1.621 - -.27 -17 -.03 -1.79 -.82 .37 -1.52 -.80
8 1.35 .88 - -.27 -1,20 -.53 -1.79 -.82 - - -. 50

9 -1.15 -.32 -16 -.27 .80 -.03 -.29 -.82 -1.13 -.52 -. 40
10 1,c5 -1.82 -,16 1.73 - -.33 .71 - -1.13 .48 -.90

11 -215 2.68 .84 1 73 .30 .47 -1.29 - l? .57 .48 .00
12 1.15 -i .84 - 1.C -.03 .91 - -,03 3.48 .10
13 1.35 -.32 -1.16 - 27 -.30 -.53 .41 -.82 1.61 1.4o .20
14 -,15 -1.12 - -,77 - -.73 1,71 - -1.13 -.52 -,10
15 -1.35 .38 1.84 -,27 -.70 -.j3 -1.79 .18 -.83 .48 -.20

16 -1.05 -.82 .34 -.23 -.70 -,,03 -1.99 - -2.83 .48 -.0
17 -.6S -1.32 - - .10 -. 53 .71 -.82 -.1:3 .48 -.30
18 .15 .68 .84 1.43 2.30 1.27 1.21 ~ .52 .90
19 j-1.65 -1.12 - -1.27 -1.70 -1.03 .71 -.82 1L52 -.10

20 .55 .68 ...66 -1.27 - 1.97 -1.29 .18 -1.23 -.52 -.10

21 1.85 .68 - .. 7 1.80 .67 .71 .18 .17 .48 .6o
22 -. 85 -1.32 - .16 .23 -1.00 .97 -. 79 -. - - .20
23 1.35 -.02 .84 -. . 2.80 -. 23 -. 29 -. 32 - . .40

24 -1.15 -.02 -1.16 -.27 - -. 53 -1.19 .18 -.43 I's -.40
25 -.65 -.82 -1.1 -.27 .70 - -. 29 .18 .57 -. 02 -. 30
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Table 2 (Continued)

OXcupationsl A eas

.t ; / '  / /
/1 C4 58// I to I,

__Ra_'te22

Rater 1 2 3 4 5 6 7 h 9 1

26 1.15 .68 -.16 .73 -.20 - .71 .5, - .60

27 -.65 -,82 .84 -,' -. 43 -.79 - 2.17 -1.02 -.10
28 .85 -1.32 - -1.27 -.70 -.03 2.71 1,18 -.63 -.02 .00

2 9 .55 - -2.16 - -.30 -I>.) -.99 -.82 -.13 - -.80

30 -.65 .48 1,84 -. 27 67 -.')9 - - .50

3 -.15 -1.82 .84 -..07 -.70 -.93 .- -1,73 - -.60
:3255 -2.32 -. 16 .- .30 -1I., "' ,  - 3.,29 -. 82 -. 43 !.22 -,70

-1.15 1.38 -1,16 .73 1 30 .,01 .21 .18 1,37 - .30

34 - .15 .98 -1.16 - -1.70 -.7 -.09 - ,17 -1.52 -. 90
35 .05 -,02 -.16 -.77 1.30 .47 - 29 18 -.33 .98 .20

36 .05 .3q - - .20 - 71 .18 ,67 .40

3j5 1.68 .q4 .73 .80 , ,7 1.31 - .17 .48 1.70
38 -1.15 -,02 .34 .23 -.70 -,,93 . 87 - -,!0

39 3.55 -.32 .84 .43 1.,30 L)7 1,71 1,18 .47 1.48 1,10
40 1.55 -1.32 - .73 -.20 .17 -1.29 - .97 - '10

41 -1.35 - - - 1.30 -. 53 -.79 - -.03 .48 .70
42 2.35 1,18 1.84 1.73 .30 .03 .71 .2 .3 " -. 52 ,90
43 -1.05 -.02 - .73 -. 70 -.03 1.71 1.18 -.0- -.02 .10

4 4 .38 .34 -. 57 -. /0 - --. 29 - .67 -.52 .10
45 1.05 .18 34 .73 -. 70 .17 .71 -. 32 -.83 - 10

46 1-85 -.32 -.46 -,.'7 -.20 -.03 ,7i -7 .48

47 -1.15 -.32 .84 - -1.20 -03 .51 ,18 .7 -

48 .85 1.18 2.16 - .30 ,17 .71 - -. 43 -. 52 ,
49 ,( .38 - - 30 -. 53 -.99 .b8 -.53 1.48 .U0

50 .85 1.18 ,C3 1.00 .97 .29 .18 .17 -1.52
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for additional job samples made by redefined JEB membership, e.g., job
analysts, should accept the same assumptions as were adopted in this
study.

Independent factor ratings for the 10 factors on a six-point scale,
based upon the relative importance of each of the 10 factors for a
specific job, were collected from a sample of 100 officers in career
courses at the U. S. Army Adjutant General School. The job factors'
scores for each job were based upon a mean of 10 ratings. These officers
rated the 10 factors for each job on the basis of the same job descrip-
tions used by the JEB. The job factor ratings were subsequently correlated
with the JEB grade ratings to determine the extent to which the variance
in the grade ratings could be accounted for by variance in job factor
ratings. Validity of each factor was established using Pearson product
moment correlation between each of the 10 factors and grades assigned by
the JEB. These validity coefficients may be seen in Table 3. Table 3
shows that seven of the factors were significantly related to grade.
For a more thorough treatment of the validity of the factors, see the
linear regression analysis in Appendix F.

Additional statistical analyses of the obtained data were based
upon multiple correlation techniques, with the following results. The
multiple correlation between the mean composite factor ratings for each
of the 100 jobs and the mean enlisted grade assigned by the JEB to each
job was exceptionally valid as indicated by the correlation coefficient
(R - .94). This indicates that appropriate enlisted grades for Army
jobs can probably be generated statistically based upon reliable job
factor ratings for each of the jobs by several qualified judges. On the
basis of the favorable correlational relationship reported above, three
multiple regression equations, with varying degrees of accuracy, were
developed. These equations predict enlisted grades for any job in the
Army for which accurate factor ratings are available. The model for the
equations takes the following form:

GEI- a+b X +b R +b X + b X + b X + b Y
I II Ii III III IV IV V V VI VI

b X +b i +b X +bX
VII VII VIII VIII IX IX X X

Where: a - constant

b - constant multiplier for each factor weight (X)

a factor weight provided by job analysts for the
specific job being evaluated

Roman numerals correspond to the factor numbers given in
Table 3.
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Table 3

Pearson Product Moment Correlation Coefficients
Showing Validity of the Ten Job Factors

Factor Validity

I Knowledge .84**

II Supervision of Personnel .82**

III Adaptability and Resourcefulness .86**

IV Responsibility for Material Resources .50*

V Concentration and Attention .68**

VI Physical Skills .16*

VII Physical Effort -.35

VIII Job Conditions -.23

IX Freedom of Action .87**

X Combat Exposure -.14

* Significant at the .05 level

*r Significant at the .01 level

The yield of this equation is a grade evaluation indicator (G9l) which
will lend objective, scientific assistance to those responsible for
assignment of enlisted grades.

1. The first equation was calculated using beta weights for all
10 factors, although statistical results indicated that only seven of the
factors were predicting grade significantly. This 10-factor equation,
based upon the multiple correlation of R - .9378, accounts for 88 percent
of the variance required for perfect prediction of enlisted grade
assigned to jobs by the JEB. Only 12 percent of the variance is not
accounted for on the basis of information given about the jobs in the
10 factor ratings. A shrunken multiple correlation coefficient
(Cuilforl, 1965) was computed to determine what decrease in correlation
could be expected if the multiple regression equation were applied to a
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different sample of Army jobs. Empirical evidence bearing upon this
procedure, as an estimate of the multiple correlation to be obtained in
a cross-validation, can be seen in Foley (1966). The shrinkage was
nonsignificant (cR w .9305) indicating that the sample size of 100 jobs
was adequate, and that the equation would probably be effective if applied
to jobs outside the sample. The standard error of multiple estimate was
.39, indicating that 68 percent of predicted grades will probably fall
within .39 of the grade assigned by the JEB, and that 95 percent will be
within .78 of the JEB grade. The equation was applied, using the sam
independent job factor ratings by the officers in the U. S. Army Adjutant
General School, with the following results:

Predicted JEB grade exactly 12

Within .10 to .30 of JED grade 55%

Within .60 to .80 of JEB grade 12

Greater than .80 of JED grade 4%

Since the GEl yields grade by number (6 - E-6, which means St'if Sergeant
by title), it can be observed that the 10-factor multiple regression
equation predicts the correct JEB assigned enlisted grade in 84 percent
of the cases since, for example, numbers ranging from 4.5 to 5.4 would
round to 5 (E-5). In any job evaluation situation, the above results
would be considered excellent prediction. As a final check on the accuracy
of the multiple regression equation, the enlisted grades predicted for
the sample of 100 jobs by the 10-factor equation were correlated with the
grades assigned to the job sample by the JED. This correlation coeffi-
cient of r - .9381 was equivalent, within rounding error, to the multiple
correlation of R - .9378, indicating that the equation predicted with
the high degree of accuracy indicated by the multiple correlation coeffi-
cient. Grades predicted with this equation for each of the 100 jobs
in the sample may be seen in Appendix B.

2. A second multiple regression equation was calculated using the
beta weights derived from the seven factors which were statistically
significant from zero. Theoretically, all of the variance in the pre-
diction of enlisted grade can be covered by seven of the 10 factors,
as shown by the multiple correlation of R - .9365, which is based upon the
intercorrelation of the seven factors with the grades assigned by the
JEB. The amount of predictive variance covered by the seven factors is
.8769. A shrunken multiple correlation coefficient was also computed
for this equation to determine what decrease in correlation might be
expected if the multiple regression equation were applied to a different
sample of Army jobs. The shrinkage of the multiple correlation was
again nonsignificant (cR = .9314), indicating that the sample size of
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100 jobs was adequate, under the conditions of this study, and that the
equation should probably give effective prediction of grade if applied
to jobs outside the sample. The standard error of multiple estimate
was .3950, indicating that 68 percent of predicted grades will be within
.3950 of the grade assigned by the JEB, and that 95 percent will fall
within .79 of a grade. It should be noted that the predictive statistics
of the seven-factor equation are nearly identical to those of the 10-
factor equation, which indicates that no significant gain is achieved
in prediction of grade through the use of the three nonvalid factors--at
least for this sample of 100 jobs. It is possible that one or more of
the three factors could cover valid variance in Army jobs outside the
experimental sample, which is in favor of the use of the 10-factor
equation. The seven-factor equation was applied, again using the same
independent job factor ratings collected at the U. S. Army Adjutant
General School. The results were as follows:

Predicted JEB grade exactly 11%

Within .10 to .30 of JEB grade 57%

Within .40 to .50 of JEB grAde 15

Within .60 to .80 of JEB grade 14%

Greater than .80 of JEB grade 3

In that the GEI yields by number, it is seen that the seven-factor
multiple regression equation predicts the correct JEB assigned enlisted
grade in 83 percent of the cases. Again, excellent prediction is
achieved. As a final check on the accuracy of this multiple regression
equation, the enlisted grades predicted for the sample of 100 jobs by the
seven-factor equacion were correlated with the grades assigned to the
job sample by the JEB. The resulting correlation coefficient of r = .9378
was equivalent, within rounding error, to tha multiple correlation of
R - .9365. This analysis indicated that the equation predicted with the
high degree of accuracy indicated by the multiple correlation coefficient.
Grades predicted with this equation for each of the 100 jobs in the
sample may be seen in Appendix B.

3. A survey was conducted by PMDO, OPO, of Army general-grade
officers, staff officers, and senior NCO's to determine what weight should
be given to each of the 10 factors in the determination of enlisted grade.
This procedure amounted to dividing up 100 points between the 10 factors
for establishing their relative importance. The rounded off recommended
weights were:
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I Knowledge 23I Supervision of Personnel 15

III Adaptability and Resourcefulness 12
IV Responsibility for Material Resources 9
V Concentration and Attention 8

VI Physical Skills 6
VII Physical Effort 5

VIII Job Conditions 5
IX Freedom of Action 9
X Combat Exposure 8

An auxiliary analysis was undertaken to evaluate the predictive efficiency
of the survey weights. These weights were standardized to the criterion
(converted to a standard scale of measurement) and an equation was
developed to establish whether enlisted grades assigned to the 100 job
sample by the JEB could be predicted on the basis of subjective deter-
mination of factor importance. GEI's were produced for the job sample
and the Pearson product moment correlation coefficient between the
predicted grades and the JEB grades was .8195. (The correlation of
sums technique (Guilford, 1965), using the raw PMDO survey weights,
produced a comparable multiple correlation of .8301). Although this is
moderately high correlation, it accounts for only 67.16 percent of the
variance for successfully predicting enlisted grades. No correction for
shrinkage was calculated for this equation since it was only based
partially upon multiple correlation. However, since it is based upon the
same sample of 100 Jobs as the previous two equations reported, it is
reasonable to assume that the shrinkage of this equation would also be
nonsignificant. The loss of valid variance accounts for the reduced
efficiency in prediction, which is reflected in the percentages below:

Predicted JEB exactly 8%

Within .10 to .30 of JEB grade 26%

Within .40 to .50 of JEB grade 22.

Within .60 to .80 of JEB grade 25%

Greater than .80 of JEB grade 19.

Only 56 percent of grades predicted using this equation could be rounded

to the grade!J assigned by the JEB, which does not compare favorably with
the 84 percent associated with the 10-factor equation and the 83 percent
associated with the seven-factor equation, reported previously. The
yield of this equation could be considered adequate prediction; however,
the two more powerful mathematical equations reported earlier have been
provided. Grades predicted on each of the 100 Jobs in the sample using
this prediction equation can be seen in Appendix B. A sumiry of the
predictive power of the three equations is presented in Table 4 for
purposes of comparison.
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Table 4

Predictive Power of Three Multiple Regression Equations
for Predicting Enlisted Grades Assigned to 100 Army Job Sample

by the Job Evaluation Board

MULTIPLE REGRESSION EQUATION

PREDICTIVE POWER OF EQUATIONS Ten Factor Seven Factor Ten PMDO
Optimal ptimal Weights Based
Weights Weights Upon Survey

Predicted JEB grade exactly 12% 11% 8%

Within .10 to .30 of JEB grade 55% 57% 26

Within .40 to .50 of JEB grade 17% 15. 22

Within .60 to .80 of JEB grade 12% 14 25%

Greater than .80 of JEB grade 4% 3% 19%

Predicts JEB grade when rounded

to whole number 84% 83% 56%

4. A fourth multiple regression equation was developed at the
request of PMDO. This equation was calculated to see how well the 10
optimal factor multipliers would predict the presently authorized
enlisted grades on the sample of 100 jobs. It was found that the optimal
weights based upon 10 factors correlated with the criterion of currently
authorized enlisted grades (R - .83). The multiple correlation of .83
accounts for 68.89 percent of the valid variance for prediction of
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currently authorized enlisted grades. This multiple correlation, reduced

with respect to the .94 associated with the 10-factor equation and the
.93 associated with the seven-factor equation reported previously was

expected, since the results of the JEB grade determination indicated that
approximately 40 percent of enlisted jobs in the 100 job sample should be

upgraded. Thus, the optimal weighting of 10 factors could not predict

the current grade structure with much accuracy. This equation should

not be favored as a tool for assigning enlisted grade unless it is

desirable to maintain the current enlisted grade structure.
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Discussion

Phase V: Utilization and Implementation of Job Evaluation Results

In order to apply the prediction equation to an Army-wide job
evaluation program, job analysis information as described in Phase I
would be required for all duty positions in the MOS structure. Again
it must be emphasized, the validity of the entire program depends pri-
marily on the accuracy and completeness of the basic job description
data. The scope of this program requires a sizeable complement of pro-
fessional individuals to insure the adequate collection of data and
necessary research support. The establishment of the MOIDB, mentioned
in the introduction of this study, can provide the required information
about Army jobs to successfully support an ongoing job evaluation system.

As soon as job description data become available, job factor ratings
can be obtained from job analysts approximately as described in Phase
III. When the job factor rating data are determined to be accurate and
complete, these data would be entered into the regression equation(s)
and the GEl immediately calculated by computer. The job evaluation
program can be implemented on a trial basis whenever duty position
descriptions can be generated and job analysts determine reliably the
mean job factor scores.

In addition to grade determination the data could permit grade
distributions within specified MOS categories to be projected to obtain
population values by computing a weight for each grade level. The weight
is defined as the population N divided by the sample N, e.g., if the
weight were seven, each job in the sample represents seven jobs in the
populatioa. Thus, the weight times the sample frequency would give the
projected frequency in the population. By this procedure (Christal, 1965),
any sample distribution could be projected to a population distribution.
Similar projections could also be made to future time periods by computing
adjusted population weights. These projections will permit comparisons
between present authorized grade distributions and projected distri-
butions resulting from the job evaluation study.

The U. S. Army Job Evaluation program can provide specific grade
levels for duty positions. It should again be emphasized that the
multiple regression equations are applicable to all enlisted jobs in
the Army. The weights based on the sample of 100 jobs are those which
most closely approximate the best weight of each factor for predicting
enlisted grade for all jobs. The emphasis in interpreting results,
however, should not be the changing of grade levels for specific duty

positions where such changes are indicated but rather a review by the
Department of the Army of the existing authorized grade structure &s a
whole. While grade level adjustments may be recommended where needed,
the principal value of the program can be to provide continual research
guidelines for the determination and maintenance of an Army-wide grade
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distribution system which can contribute optimally to an integrated
personnel management system. The building up of an overall grade distri-
bution syetem would be a gradual process which ultimately would be
reflected in authorized strength requirements, organizational tables,
and DA budget requirements.

In the short run, many grade level adjustments which may be indicated
by the program could be accommodated within existing policy and regula-
tions. If possible, any grade level adjustments should be made without
adverse effects on incumbents. Grade levels may be reduced in cases
where the incumbent presently holds a lower grade. Grade levels can be
increased to some extent within the limits of existing policy and regula-
tions. Where reduction in grade is recomended, it may be possible to
transfer incumbents to other duty positions, or to delay grade level
changes until normal turnover rate and separations have removed the
majority of incumbents from over-graded duty positions. Desirable changes
required in the Army grade-level structure cannot be accomplished
immediately. The process should be gradual without undue reduction of
effic.ancy, and with every attempt made to avoid downgrading duty position
incumbents.

Application of the results of the equations will be limited to the
extent that certain grades for speciflz jobs are determined by existing
Army policy and OS structure cGnsiderations. For example, an infantry
battalion Sergeant Major is going to be an E-9 in spite of the fact that
the JEB and three equations indicate that this job should be downgraded
(see Appendix B). Also, if the structure of infantry rifle platoons
requires that the platoon sergeant be in the grade of E-7, then most, or
all, of the other grades in the platoon are determined. That is, logic
dictates that the squad leaders would be E-6 and E-Ss would lead the
fire teams. The equations would not be particularly useful, when
applied to these types of jobs; but would probably support the grade
structure within the rifle platoons because the job requirements are
reflected in the ten job factors. The real value of the equations lies
in the prediction of grades for jobs where precedents have not been
established or are unknown and the hierarchal structure is obscure.
These jobs tend to be in the highly technical fields where duty positions
are new and are being created rapidly.

Based upon the technical procedures employed in this study, the
value of the equations corresponds with their order of presentation.
The strongest recomendation can be made for using the 10-factor equation
based upon optimal weights generated from the multiple correlation
technique. When the jobs were factor rated by the rating officers, the
psychological set, attitude, or frame of reference, was established by
the analysis and rating of 10 individual factors--named and described.
The seven-factor equation may be adopted for efficient use, provided the
rating officers, job analysts, and/or job inicumbents, who are furnishing
mean factor ratings for the jobs, make ratings for the jobs on the basis
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of all 10 factors. If the factor rating procedure were reduced to seven
factors, some considerations concerning the missing factor traits would
be lumped inro one of the remaining factors and the validity of the
equation wouid be severely affected. If the Army system were to adopt
only the seven valid factors, it would require a new study and computa-
tion of new multiple regression equations. It is also believed that all
10 factors should be retained in use because the nonfunctioning factors
may come into play when jobs outside the 100 job sample are analyzed
with these statistical and mathematical procedures. New equations computed
on the basis of additional job information would reflect any increase or
decrease in the functioning of the factors.

Since these equations are designed to provide job analysts with
objective, Ncientific assistance in determining enlisted grades, a strong
case can be made for generating three GEI's for each enlisted job, using
the first three equations reported. This recomendation is based upon
the fact that this preliminary study provides three equations which are
subject to a certain amount of error. They are valuable mathematical
tools designed to assist job analysts in assigning correct grades to
Army jobs. At times, error in prediction could occur in one equation
which may not occur in one of the other equations. When inconsistencies
in prediction occur with regard to a job under reevaluation, this may
be an indication to those responsible for the assignment of grade to
investigate more closely the job factors, the job description, or some
other reasonable cause, to determine reasons for the inconsistency. With
ongoing prediction and job evaluation studies, enough information will be
gained to serve as cross-validation, which will establish the stability
of the weights used in the prediction equations. Nonsignificant shrinkage
zf the multiple correlation coefficients has provided estimates supporting
the probable safety of applying the equations outside the experimental
sample of 100 jobs. Valuable information can be gained from intercom-
parison of the results of utilization of the three mehods. The same
factor means would serve in all three equations, so economy and utility
would not be major considerations. It is believed that, with a properly
controlled, ongoing job evaluation and research system, this basic
approach can be developed to provide the Army with a highly valid process
for establishing and maintaining an optimal enlisted grade structure.
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APPENDIX A

,_JOB DESCRIPTION IJO1NUM4E"
LEVEL OF ASSIGNMENT

~Launching Platoon Headquarters
1JOB SUMMARY

Supervises and assists in the preparation and installation of Nmke Hercules
missiles.

DUTIES AND TASKS
a. Supervises and assists in the preparation and installation of missile.

(1) Prepares aft body section by systematic uncrating of components, in-
spection and assembly of components.

(2) Performs assembly area electrical and Radio Frequency (RI) checks,
and Accessory Power Supply (APS) servicing by using Missile Test Set in order to
assure that these missile components are ready for use.

(3) Installs rocket motor by uncrating, inspecting and installing
components and wiring harnesses.

(4) Installs and checks out warhead by visually inspecting and utilizing
Special Weapons test Set (T4014).

(5) Joins missile and booster positioning booster on rail and connecting
cables and other pertinent assemblies.

b. Supervises and assists in the performance of periodic maintenance by spot
checking some procedures, keeping continuous check on other activities assisting
personnel in the performance of periodic maintenance and troubleshooting as re-
quired.

(1) Troubleshoots malfunctions found by Launcher Section during daily
and weekly checks by localizing troubles, removing defective chassis, and sending
it to support maintenance shop for repair or replacement.

(2) Corrects imbalanced power supply by using multimeter and null meter
and adjusting potentiometers on the power supply.

(3) Checks cables for stray voltage.

c. Participates in unit training by performing and assisting in the perform-
ance of classroom instruction and acting a LCO (Launcher Control Officer) during
Operational Readiness Checks.

(1) Performs classroom instruction in training of personnel by delivering
lectures, conducting discussions, performing demonstrations, and administering
examinations.

(2) Performs au LCO during Operational Readiness Checks coordinating the
activity of the launcher area within itself and with the Fire Control Center.

d. Supervises maintenance by spot-checking activity of subordinates and
launcher section to assure that corrective action is taken to maintain a ready-to-
fire status.

(1) Supervises launcher section by spot-checking work, reviewing check
sheets, and assuring that corrective action is taken.
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DUTIES AND TASKS (CONTINUED)

(2) Supervises correction of malfunctions by insuring that operating
procedures are followed as set forth in technical manuals and check sheets.

e. Maintains assembly section records and technical publications.

(1) Maintains missile log, warhead log, and inspection records by filing
in appropriate section, making entries where necessary and deleting outdated re-
cords.

(2) Maintains correspondence Tor launcher platoon by transmitting re-
ports to other comands as required, writing battery memos, and transmitting work
order to proper destination.

(3) Acts as classified documehts custodian keeping security on classified
documents, entering changes, ordering new material, and arranging for disposal of
outdated documents.

(4) Maintains library of technical manuals used by assembly section.

JOB REQUIREMENTS

a. Successful completion of Nike Electronic Maintenance Course (24 weeks) or
possess equivalent training or experience.

b. Must know:

(1) Fundamentals of electronics.
(2) Purpose and utilization of electrical test equipment.
(3) Techniques and procedures for mlfunction diagnosis of Nike Hercules

launcher control and missile electronic systems.
(4) Description, nomenclature, and operating characteristics of Nike

Hercules launcher area equipment.

c. Must have manual dexterity of an elictronic technician and physical
capability to move and manhandle componentpfeighing up to 60 pounds.
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APPENDIX C

INSTRUCTION SHEET

1. The packet which you have received should contain 20 different
joY descriptions; 20 score sheets, one for each job description; and a
set of ten Job factors. Before you start work, check to see that your
packet contains these items and that the job numbers listed on the job
descriptions correspond to those on the score sheets.

2. Carefully read the first job description in your packet. Next
read the description of Job Evaluation Factor I (Knowledge) and the
descriptions of the six levels within that factor. Make a determination
as to which level within Job Evaluation Factor I best describes this
particular job. Using the score sheet which has the same number as the
Job description you are working with, place an X in the box marked with
the appropriate level (A through F) opposite the factor. Proceed in the
sate manner with your evaluation of the job until you have placed an X
in the appropriate level opposite each of the 10 Job Evaluation Factors.

3. If you feel that you need more information about the job to
rate it accurately, you are free to consult with any other members of the
board. You may also use other sources which could give you information
about the job. You may ask any questions you desire about the job
EXCEPT QUESTIONS DESIGNED TO FIND OUT WHAT GRADE OR GRADES OR JOB TITLES
ARE CURRENTLY ASSOCIATED WITH THAT JOB.

4. When you have completed this phase, answer questions 1 and 2
below the double line on the score sheet. For question 1 give YOUR
INDEPENDENT EVALUATION as to what grade the job should be, The fact
that you may know or suspect the current grade for the job in the Army
is immaterial and should not influence your answer to this question.
After you have answered question 1 check the block in question 2 which
shows the degree of confidence you have in the answer you have just
given. Your degree of confidence may be based on knowledge which you
personally have of the job from other sources, your previous military
experience, or a combination of these things.

5. At the bottom of the score sheet fill in your grade, branch,
your present duty assignment, and your total number of years active
seriice in the Army.

6. When you have completed scoring the first job proceed with the
remaining Jobs in a similar manner. Your completed score sheets and
packet will be picked up at the close of the session.
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APPENDIX D

JOB Nb2E-;: LEEl, OF ASSIGMENT:

Levels

A B C D k

I. KNOWJLEDGE _'.--------

Ii. SUPE /XSiON 
OF PJISCNEL

i1. AiAPTABILIi &
iS OrC EFULN A- r- S-

IV. RESP. FOR ?iATER- -___

II. PPSOURC,,EC , ---- __, I

V. CONCENTRATION I
& TTEIrON 2 -

VI. PHRSICAT SKILLS I !i

I i

VII. PHYSICAL EFFORTS i
I I!

, I F ,
VIII. JOB CONDITIONS i i

ix. FkRFn4 orI
ACTONI

X. CGMT EXPOSURE _ _ ___

I. What grade di you believe should 7e assigned to this position?

(%"heck one block only),

-3 E-4 E-5 I 6 [ E-7 E -8 j E9 i
2. What confidence du you have i your ability to aasign tbe grade which

you ihave g.vm.n in the preceding question:

Confixent 7 Skoe Confldencc i 1 Llt.cle or N& Confidence

RATER INFORMATION

Grade . Branch Duty Ass fg: ent Branch

Nubei of iears of Active Army Service_.-.......
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APPE11DIX E

FACTOR I

KNOWLE DE

This factor is used to evaluate tha leveL of knowledge reqoired for

successful performance in the job. It include, 0-' complexity and range
of knowledge needed and the time ard energy required to obtain the

knc&,ledg- ._ardleas of how the knowledge was obtained. This facto, is

not based on 'orr.al training alone. Equivalent knowledge gained inszrm-

aly through 1n-the-job training, work experience, and self education
must also be considered.

Level A

Requires minimum reading and writing ability and soe knowledge of

simple arithmetic; knowledge of basic rilitary subjects acquired in basic
combat training; knowledge which is sufficient for performing A.imple
xunskilled tasks involving primarily physical Afforto

Leve I B

Requires ability to read and write and follow simple instructions
and knowledge of basic arithmetic; knowledge of basic military subjects

acquired in basic combat training plus limited specializee knowledge
acquired in t:&ining center or comparable courses, or in a short period
of on-the-Job ta-ining. Knowledge required is sufficient to perform
simple tasks under general spervisicn or tasks of alight complexity
under close supervision.

Level C

Requires moderate i!bility to understand reading '%terial such An

basic technical manuals, si- nte charts, drawings, diagre-j and CLher

instructions, and to perform elementary irithematicai computations with

limited formal or on-the-Job t.aining. Requires knowledge z-f te use
and employment of basic military weapons and tactics to perform

effectiely as a leader of a fire tcam ot f a simpln crew-served wearon,
or as a crew member of i more complicated wespon or equipment system.

Requires knowledge to interpret and eecute inetrucciong pertaining to
slightly cowplex opc attons, to operate mechanical equipment, to use

hand tools, to perfo: cm semi-skilled work or to perfocm rc'' ively
simple clerical work. Requires knou.ledge to instruct others i, basic
functions and to serve as an apprentice far more highly skilled work.
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Level D

Requires intermediate technical knowledge with considerable formal
and informal training. Requires knowledge to perform moderately complex
individual combat assignments, to direct others in the performance of
simple unit assignments, or to serve as chiefs of the more complicated
crew-served weapon and equipment systema, to perform moderately complex
administrative or technical duties; to understand more complicated
instructions; to interpret more complicated drawings, diagram, technical
manuals and similar written material; to perform skilled work requiring
knowledge acquired through formal school training or extensive on-the-
Job training.

Level E

Requires a high degree of technical knowledge acquired by rather
extensive formal and informal training. Requires knowledge sufficient
to direct or instruct others in complex and varied unit combat assignments
including use and employment of all related weapons; to understand,
interpret and issue complex instructions; to perform a variety of rela-
.ively complex administrative or technical assignments such as compre-
hensive'office work, repair and maintenance of complex material, or to
perform the instruction, direction and supervision of others in such
work.

Level F

Requires a very high degree of complex and varied knowledge acquired
through extensive formal and informal training for satisfactory performance
in combat operations, technical, scientific or otYer complicated fields
of work. Requires knowledge to act independently as the leader of a unit
in combat, administrative or technical assignments, or to act as the
principle enlisted assistant for the more complex of such assignments.
Requires the most comprehensive knowledge of the military, administrative
or technical facets of a particular MOS which can be expected of an
enlisted man. In addition, he is required to have knowledge of related
specialties to instruct, direct and supervise the activities of others
engaged in a comuon or related effort requiring the use of a group of
occupational specialities.

FACTOR II

SUPERVISION OF PERSONNEL

This factor evaluates the degree of supervisory responsibilities
inherent in the performance of a Job. It considers the complexity and
variety of the work under supervision or control, the degree to which
the supervisor is required to plan the work of his subordinates, to
outline and assign tasks, specify work methods, check on work progress
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to include attainment of quantitative and qualitative goals, to train,

assign, organize, evaluate, coordinate and control human resources.

Level A

Requires no supervision of others.

Level B

Requires as a primary job responsibility, the personal close
supervision of a small number (1 - 5) of soldiers of the same or allied
HOS performing work of a simple nature.

Level C

Requires as a continuous and primary job responsibility, moderate
supervision of a group of soldiers who know the routine of their jobs.
Responsible for maintaining satisfactory performance on assigned tasks.
Group supervised is of moderate size (5 - 10), members of which have
the same or allied MOS., Does not exercise supervision through subordinate
supervisors.

Level D

Requires the supervision of a group of personnel who know the
routine of their jobs. The group being of moderate size (10 - 25) and
composed of somewhat dissimilar MOS. They may be engaged in performing
relatively complex tasks. In some cases will exercise supervision
through subordinate supervisors.

Level E

Requires as a continuous and primary function, general supervision
primarily by coordinating the activities of subordinates who perform
supervisory functions over group performing generally similar tasks.

Level F

Requires broad or indirect supervision over several subordinate
units or groups performing varying tasks involving a variety of skills.
Assigns tasks to subordinate supervisors in terms of mission to be
accomplished rather than setting specific tasks and methods to be used.
This level represents the highest degree of supervision exercised by an
enlisted man.
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FACTOR III

ADAPTABILITY AND RESOURCEFULNESS

This factor evaluates the degree of versatility, initiative,
ingenuity, judgment and creative ability r equired to perform a job. It
involves the requirement of mental and emotional adjustments to changing
situations and conditions; it does not consider requirements for physical
adaptability.

Level A

Requires very little adaptability or resourcefulness. Work it
limited to performance of routine or repetitive activities, under stable
conditions. Makes no-decisions himself. No particular need f9r expedi-
ency or aggressiveness. No creative ability required.

Level B

Requires some versatility and the occasional exercise of judgment
on simple matters. Creative ability is not a requirement.

Level C

Worker is given limited opportunity for expression of own ideas, so
must possess some creative ability. Must occasionally formulate a
method for own work. Works under relatively stable conditions. Requires
a moderate degree of versatility, initiative, and ingenuity. Aggressive-
ness is desirable.

Level D

Requires a moderate degree of versatility, initiative, and
ingenuity. The exercise of judgment on moderately complex matters under
changing conditions is also required. Does mostly own work but occasion-
ally consults others for information. Worker must frequently initiate
action and must contribute own ideas for the improvement of the work.
Aggressiveness required.

Level E

Requires a moderately high degree of versatility, initiative, and
ingenuity. He must have sufficient judgment to enable him to make
complicated decisions based on a variety of factors under frequently
changing conditions. Because he encounters frequent changes in working
conditions, methods, or assignments, the individual must be emotionally
stable and be adaptable to changing conditions. Must be creative and
take the initiative in carrying out action from new ideas.
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Level F

Requires a high degree of versatility, initiative, and ingenuity;
also requires the exercise of judgment for making complicated decisions
based on a variety of complex, interacting factors. Job incumbent must
be highly creative since he must formulate ideas as he adds new programs
and procedures and expands old ones. The individual must possess a
high degree of emotional stability and be highly adaptive, since he must
be able to perform various types of work under widely varying conditions.
Must be highly aggressive.

FACTOR IV

RESPONSIBILITY FOR MATERIAL RESOURCES

This factor evaluates the degree to which there is responsibility
for use, misuse, waste, savings and loss of money, material and equipment.
t t considers loss and gain which may result through the control exercised

'by the soldier including the likelihood of loss of material and time
relative to the value of such loss. The loss of service and the
disruptive effect on operations resulting from such loss indicates the
degree to which this factor is found in a position. In addition this
factor incorporates responsibilities pertaining to proper storage,
handling, distribution and estimating supply requirements.

Level A

Requires only routine control of materials of limited value.
Includes care for inexpensive individual equipment issued to or used by
a soldier, or hand tools and equipment used for unskilled jobs which
if improperly maintained, misplaced or lost would result in no dis-
organization of effort.

Level B

Requires control of money, materials, or equipment of moderate
value and offers some opportunity for reducing waste and damage. Improper
maintaining, misplacing or losing material or equipment would result in
only slight, if any, disorganization of effort.

Level C

Requires control of money, materials, or equipment of considerable
value, and offers a definite opportunity for effecting savings or avoiding
waste. Requires more than routine care, attention, supervision or
surveillance to maintain effective use, to prevent damage, or to maintain
or operate without damage.
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Level D

Requ . as an essential job responsibility, frequent application

of measures designed to effect savings or avoid waste of valuable materials
or equipment. Demands considerable conscientiousness on the part of

the job incumbent, since loss or damage to the material or equipment
could have a definite, temporary disorganizing effect.

Level E

Must exercise continuous measures designed to conserve very valuable

materials or equipment. Demands a great deal of conscientiousness and

planning on the part of the job incumbent since loss, damage, or

misoperation of equipment would have a definite, long range disorganizing
effect upon the mission.

Level F

Requires as a primary job responsibility, continuous application of

complex and varied controls involved in the management and conservation
of resources of extremely great value. This level includes those duties

involving operation, maintenance or supervision of equipment or material

which if lost or damaged would result in serious consequences. This

level identifies the greatest responsibility carried by enlisted personnel

for the care and maintenance of material and monetary resources.

FACTOR V

CONCENTRATION AND ATTENTION

This factor evaluates the frequency, degree of intensity, level

and duration of mental alertness and concentration required in the

performance of a job. It includes how often and for how long a period

of concentration the job demands; the need to shift attention in response

to changing conditions of circumstances and the need to attend to and be

consciously aware of information signals, conditions of performance and

consequent action required for performing satisfactorily on the job.

Sensory alertness (visual, auditory, touch, taste and smell) is included
as well as attention to muscular rtsponses.

Level A

Requires attention to a few simple, well-defined details; rarely

demands shifts of attention. Duties are routine and automatic. Flow of

work and nature of duties require minimum concentration on the job tasks.

Level B

Requires occasional periods of concentration; attention to a few
simple d tails; occasionally demands shifts of attention to changing
conditions.
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Level C

Rejuires a moderate degree of concentration or attention on an
intermittent basis. Concentration demanded may at times be intense and
require the exclusion of all irrelevant factors, but such intense demand
is infrequent and not lengthy.

Leve 1 D

Requires prolonged periods of concentration, close attention to a
variety of tomplex details, and frequently demands shifts of attention
under changing conditions. These requirements are not great enough to
cause excess.ve fatigue, however. Requires intense concentration or
attention intermittently.

Level E

Requires prolonged periods of intense mental effort; close attention
to a variety of complex and interacting details; demands frequent shifts
cf attention to rapidly changing conditions, often resulting in fatigue.
Errors due to lack of concentration are very difficult to detect and
correct.

Level F

Requires prolonged periods of intense mental effort; very close
attention to highly complex and interacting details under conditions where
even brief lapses of attention are conductive to errors having serious
consequences; demands frequent shifts of attention to rapidly changing
conditions. Fatigue is common and is often excessive.

FACTOR VI

PHYSICAL SKILLS

This factor evaluates the physical dexterities, muscular coordination
and sensory discriminations required to successfully perform the Job.
Accuracy and precision of movements, finger dexterity, including the
variety of responses to sensory cues, and the complexity of coordination
and speed of responses to movement patterns which tend to be automatic
are considered to be on a lower level than varied complex motions.
Examples of physical skills evaluated by this factor are dexterity of
fingers, hands and arms, feet and legs, and the coordination of muscular
functions such as eye-hand coordination. This factor dcas not rate the
amount of physical strength or effort required to do a job.

Level A

Requirements for muscular coordination, dexterity, precision, or
reaction time are not considered important.
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Recqu i r s primarily, large-muscle coordination. Rapid movements in
response to ce 1,4ory cues are normally not required, and only limited

requireupnts for dexterity, precision or coordination of fine nove neets
are necessary. Normal reactior , is required to meet situations
created by -novement of machines ..... action of other workers, which reir'in
at a relativ.ely constant and expected speed.

Level C

2equires accurate large-muscle coordination and slightly above normal

reaction time in response to changing sensory cues. This level frequently

requires moderately complex physical coordination, skill, and dexterity

which become almost entirely automatic.

Level D

Re-quires considerable dexterity, precision, and coordination of
jovements in response to sensory cues, Above average reaction time is
necessary in responding to moderately complex and irregularly appearing

sensory cues.

Level E

Requires a high degree of dexterity, precision, and coordination of
complex patterns. A very high level of reaction time i.. required under

the burden of irre,,alar, uncontrollable and unexpected sequences of

sensory cues.

Level F

Requires a very high degree of dextcrity, precision, and coordination
of extremely veried and complex movement patterns in rapid response to a
variety of frequently shifting, sensory cues. For example, the degree
of manual d&xterity or precise muscular control necesbary in performing
complex and difficult and intricate precision maintenance and repair
work. Extremely fast reaction time is absolutely essential to meet

unforeseen, unexpected, and unpredictable situations.

FACTOR VII

PHYSICAL EFFORT

This factor evaluates the amount of physical energy required to
perform the work. Includes weight of loads handled, speed required,
strenuousness, frequency and duration of p.ysical .ffort.
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Level A

Requires little or no physical effort or tiring movement.
Examples: "enk work, tasks associsted with many administrative

activities.

Levzl B

Requires slight physical exertion.
Examples: Walking, obeerving, performing light -bs bitting or

standing, operating light controls, using light hand )ols.

Level C

Requires moderate physical exertion,
Examples: Working heavy controls either sitting or standing,

occasionally working with heavy hand tool?; climbing, manually handling
materials of moderate weight and average size.

Level D

Requires substantial physical exertion with considerable disc~rfort
due to position.

Examples: Conctinuously using heavy hand tool3, wrenches, heavy
hammers, picks, shovels, crowbars, laying and finishing cement.

Level E

Requires extended and continuous physical exertion including severe
elements of bending, kneeling, and cramped positions. Makes continuous
demands on physical condition.

Examples: Moving, dragging or lifting heavy imterials withcut
power driven equipment.

Level F

Requires very severe physical exertion and topnotch physical
condition.

Examples: Continuously lifting heavy materials, taking long hikes
with full field gear, forced marches over rough terrain, other activities
approaching limit of normal caj icity.

FACTOR VIII

JOB CONDITIONS

This factor describes the physical environment in which work must
be performei. Includes the degree, duration, and continuity of physical
discomfort as wtll as the likelihood and severity of injury or disease
resulting from exposure to the job r-nditions. Combat aa well as non-
combat environmental conditions are evaluated by this factor, with the
only exception being amount of exposure to hostile fire, which is not
here since it is considered in ?act- X.

50



LevelI A

Requir-i no more t han temparary mild disc~~,.fort and very little or
no exposure 1,o conditions that are dangerous to health or 8-if .ty. If
inside, weil heated, lighted and ventilated, clean working conditions.

LevelI B

Re 'ijires occasional brief periods of moderate discomfort 01 in-
frequent exposure to conditions that are undesirable. A person in thiL
type position may occasionally confront minor annoyances ai... as .:ise,
slightly unclean workiu;, conditions, poor tempevature and humidity
controls, or other minor inconveriences. The annoyav- ..are insignifi-
cant to a degree that they rarely, if at all, have an effect upon work
output.

Level C

Requires occasional oeriods of moderate discomfort or infrequent
and brief exposure to conditions that are somewhat hazardous to health or
safety. However, only nrtrmai safety precautions need be taken by the
individual, Special equipment such as gloves, goggles, or masks may
occasionally be needed.

Level 1)

Requirea frequent periods of moderate discomfort or' frequent but
brief exposure to conditions that are hazardous to health or safety. Some
of these conditions are: wetness, oil anid grease, sulphur, ammonia or
uther disagreeable fun-,. smoke and gas, extreme heat, steam, c~'d, noise,
and "'all weather" conditions. Appreciable expense is necessary in pro-
viding protective clothing, safety devices, or special equipment since
ittjury could be *avere.

Lagel E

Requires frequent and somewhat prolonged periods of discomfurt or
'requent exposure to physical elements or conditions that are very
hazardous to health and safety. Some definite element of disagreeable-
nesc is continuously present in an unusual degree oxr intermittently
prestont in an intensive degree, such as: wetness, otl, and grease, sulphur,
amonia or other very disagreeable fumes, smoke and gas, extreme hea'>
steam, cold, noise, and/or "all weather" conditions. The individual
must remin 3lert to avoid injury since he works in close proximity to a
known hazard.



Level F

Encounters severely uncomfortable acttvitieB or extensive exposure

Lo physical elements or condi,!ons that are extremely hazardous to

healt', ana safety. Exposure to aLzident i- a well recognized, and ever-
present characte- istic nf the iob.

FACTOR IX

PREEDOM OF ACTION

This factor r lects the extent to which independence In choice of
action in the performance of the assignment iA required. Consider here
th% kinds ai. importance of decisions to be made, and the fxequency with
which decisions are required.

It is necessacy to consider the limitatic'a on action and decision
imposed by common military practice, by x -gulation, nd by accepted
standard procedures, One aspect of this factor is shown by the amount
and kind of instructions received and the closeness with w.ich the work
i8 inspected or checked during process and after completion.

Level A

Very limited freedom of action. Decisions to be made are based on
clearly applicable and known procedures. Aseignment is perfrmed under
detailed instructions as to how it is to be done and result expected.
Foreseeable events or conditions are covered in detail in initial
instructions. Supervision is immediate.

Level

Assignment requires the making of elementary decision under cloce
control of auperiors. Assignments are snort term and results expected
are vpe -tfic. Standard procedurea govern the deci.sions to be made and
independent action is allowed very infrequently.

Level C

Assignment requires the makinq of con-complex decisions under
moderately close supervision. Independent artion concerning decision-
making occurs occasionally (weekly). Interpretations or adaptation of
standard procedures, rules, and instructions are required frequently.

Level D

Assignments require the making of decisions of sufficiont complexity

as to require some judgment or analytical thi--'°ing ability by the job
inct-bent. The person is given general supervision and consults with
superiors daily, but is relied upon to make a number o4 decisions .. aelf.
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Level E

Receives gpnera., assignments, relativel-7 long term assignments, or

assignments on a project basis. Results expected of the work are irii-

cated in terms of results desired for major phases of the work. ilans
work where only genersl methods are available. Frequently makes decisions

en the basil of technical practices and on ,recedent actions which serve
as unwritten gul.des. Assignments frequentby involve new approaches or

application in new situations. SupervIsion received is, more often than

not, concerned with end r esults rather than with procedures during work

progress.

Level F

Requires concinuous exercise of judgment, making the most involved

, -.sions that may Lz required of enlisted personnel. Frequen,:l; the

judgments or decisions called for are not ccvered in detail by regula.

tions or custom, Scope of a' c this degree involves maximmal

freedom with almost no direct control or supervision. Control and super-

vision are present in terms of the over-all task or goal to be accomp-

lished with infrequent reference to higher supervision. Review or

inspection of work is onLy in terms of the end product.

FACTOR X

COMBAT EXPOSURE

This factor evaluates the degree of exposure to enemy fire.

Consider the amount and frequency of fire received. Also, consider types

of fire received such as Ai.rect (snall arms, cr'aw served weapons and

rannons), indirect (srtillery, mortars, and missiles), t.nd aircraft
(rockets, bombs, and strafing). fs factor measures e~xcposure to hostile

fire. It does not ii 'ide other disagreeabl.e elements and hazards

associated with the iob, since they are considered In Factor VIII.

Level A

Relatively safe and secure situation. No p,)ssitH1iLy fc. dire:t

fire. Only very remote possibility of receiving fire from aircraft or

m si les.

Level B

Rare, if any, exposure to either di-ect or indirect fire. May

encounter occasional (once or twice a month) exposure to fire from

aircraft or long range missiles.
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Level C

Occu ional (once or twice monthly) .xposure to d'rect fire; exposure
to indirect fire weekly.

Level 1

Weekly expoaurp to direct fire; exposure to indirect fire and/or
fire from aircraft 2 or 3 times weekly.

Level E

Less than daily exposure to direct fire, but daily exposure ta
indirect fire such as artillery and mortar, and/or fire from &! ruir,

Level F

D iy exposure to both direct and indirc-t fire and frequent e tposure
to aircraft delivered fire.
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APPENDIX F

*SL"ARY OF REGRESSION ANALYSIS

FACTOR SLUPE L I ";ZARITY SIGNIFICANCE

I Knowledge 0.70 2.27 47.83

TI Supervision of Personnel .64 1.69 75.42

ILI Adaptability and Rese-rcefulness ./5 2A0 50.96

IV Responsibility for ,-aterial Resources .81 6.21 54.34

V Concentration ar-A Attention .62 2,35 19.34

VI Physical - ills .26 20.46 9,,07

VII Physical Effort -C 12 2.71 .55

VIII Job Conditions -0.04 4.54 .13

IX Freedom of Actio, .85 25.27 50.86

X Combat Exposure -O.Qt .79 .01

1 Slope

a. The slope measures hm' srongly -'F-e ie i funcrio of the factor.

L'If "he slope is large, grade increases ( nsiderably as level
increases. If the alope is negative, grade tends to decrease as level
increases.

c. All factors excepL 7 3, and ive a substantial positive slope.

2. Linearity

a. This ratio of mean squates (group variation aboist line tn within

group mean squaes) measures whether or no a line is a good model of th,
relationship between gr-sde and factor.

b. !he lower the value, the better th# linear rFndel is.

c. Good fit to a linear model with one factor cannot be expecte),

since we consider grade a function of jeveral factors.

*Linear regreasion analysis was computed by Ftrst Lieutetfnt Nalcolu S.

Scott, Jr.
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d. Factors i3. d 10 coiiform well to a linear model.

3. S igrii fie,. .cee

& This ratio of mean squares (siop. sum of squares to pooled
estimate of var 4ance) signifies how much v-iriance is explained by Ehe

line. It is the principal test ' this amalysis as to validity of a
iactor,

b. Wien 'he #. ii hig._ we can infer "hat chan6e xn grade is d-e
to change in level, not Just clhange fluctuation.

¢. Factors 7, 8, anJ 10 are not significant, Factor 6 is signifi-
cant, but %or s -Arke ly as the other six.
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